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Abstract.—Host plants of Prairiana orizaba Ball and Reeves, a scarine leafhopper 
described from Mexico and known in the United States only from Arizona and 
Texas, have remained unknown. It is reported new for Arkansas, New Mexico, and 
Oklahoma, with additional records given for Arizona and Texas. Nymphs and adults 
were beaten mainly from crowns of an introduced chloridoid bunchgrass, the African 
weeping lovegrass (Eragrostis curvula (Schrad.) Nees; Poaceae), at 20 sites from late 
April to mid-June. Nymphs overwintered in the crowns, and adults were observed as 
early as late April in Arkansas and Oklahoma; at higher elevations in New Mexico, 
an adult was first found in late May and fifth instars were present as late as mid- 
June. Native grasses on which nymphs were collected (one site in Arizona) included 
Aristida purpurea Nutt., Bothriochloa barbinodis (Lag.) Herter, and Bouteloua 
curtipendula (Michx.) Torrey. Prairiana kansana Ball, reported new for Nebraska 
and South Carolina, developed on little bluestem (Schizachyrium scoparium (Michx.) 
Nash; Poaceae) on granite outcrops in South Carolina’s upper Piedmont. Collections 
in Nebraska and Texas also were from little bluestem. 
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from North America north of Mexico 
(Oman 1949, Metcalf 1962) tend to be 


Cicadellids, or leafhoppers, have be- 
gun to be used in studies on grassland 


conservation and as indicators of habitat 
quality (e.g., Whitcomb 1987, Hamilton 
1995, Biedermann et al. 2005, Hollier et 
al. 2005). Much of the work on grassland 
leafhoppers has involved species assem- 
blages. Yet, as Biedermann et al. (2005) 
pointed out, rare leafhopper species also 
deserve attention from conservationists. 

Prairiana Ball is a scarine (= gypo- 
nine) genus of medium-sized to large (5— 
12mm) leafhoppers restricted to the 
New World. The nine species known 


poorly represented in collections (Ball 
1920). They typically are collected from 
grasslands (e.g., Ball 1920, Ball and 
Reeves 1927, Lowry 1933, Beirne 1956, 
Blocker et al. 1972, Blocker and Reed 
1976, Kumar et al. 1976, Cwikla and 
Blocker 1981, Bess 1997). An association 
with prairies is suggested by the generic 
name; certain species are endemic to 
prairies (Hamilton 1995), and some 
might depend on prairie or savanna 
remnants (Panzer et al. 1995). Although 
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Prairiana species have been assumed to 
feed on grasses (Ball 1920), the host 
plants of these leafhoppers are largely 
unknown (Bess 1997). Ball (1920) sug- 
gested that the uniformly pale gray to 
brown coloration was an adaptation to 
their association with the dead grass 
blades on which they live, but he later 
predicted that the actual hosts would 
prove to be nongraminoid plants grow- 
ing under grasses (Ball 1935). Since then, 
several of the species formerly placed in 
Prairiana, and that do not feed on 
grasses, have been transferred to related 
genera. 

From studies on the hemipteran fauna 
associated with the crowns of bunch- 
grasses (Wheeler 1999, 2005; Wilson and 
Wheeler 2005), I report the colonization 
of the African Eragrostis curvula 
(Schrad.) Nees (Poaceae: Chloridoideae) 
by P. orizaba Ball and Reeves in the 
southwestern United States. record it 
from three native grasses, and give new 
distribution records and notes on its 
habitats and seasonal history. I also 
report little bluestem, Schizachyrium 
scoparium (Michx.) Nash (Poaceae: Pa- 
nicoideae), as a host plant of P. kansana 
Ball and give notes on its seasonality in 
South Carolina. 


MATERIALS AND METHODS 


Prairiana species were collected peri- 
odically from crowns of native and non- 
native bunchgrasses from 1996 to 2005 
by placing a white enamel pan at the base 
of a plant and striking the base two or 
three times to dislodge insects from the 
crown. Care was taken to avoid collect- 
ing from a grass species mixed with other 
grasses or forbs. Adults and nymphs 
were hand picked from the pan using 
plastic vials. Nymphs were preserved in 
70% ethanol or, in the case of some fifth 
instars, reared to adults or mounted on 
points; other nymphs were replaced on 
host grasses. Nymphs are recorded under 
Distribution as early or late instars when 
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they were observed in the field and by 
roman numerals when they were collect- 
ed and sorted to instar in the laboratory. 
Adults were point mounted, labeled, and 
representative material, including speci- 
mens of P. orizaba from all five states 
from which it was collected, submitted 
for identification to the USDA System- 
atic Entomology Laboratory, Beltsville, 
Maryland. Voucher specimens are de- 
posited in the Clemson University Ar- 
thropod Collection (P. kansana) and 
National Museum of Natural History, 
Smithsonian Institution, Washington, 
DC (P. kansana and P. orizaba). 


Prairiana orizaba Ball and Reeves 
(Figs. 1-2) 


Prairiana orizaba was described as 
a variety of P. cinerea (Uhler) on the 
basis of a male collected at Orizaba, 
Veracruz, Mexico, in January 1892 by 
Ball and Reeves (1927). These authors 
suggested that it might be a rare form 
because it had not been included in the 
Biologia Centrali- Americana. Ball (1935), 
in reporting this leafhopper from Ar- 
izona and Texas, considered it a distinct 
species. The variety rolenta, described 
from Texas (DeLong 1942), was synon- 
ymized with P. orizaba by Oman (1949). 

The body of P. orizaba is 9.0 to 9.5 mm 
long. As in other species of the genus 
(Oman 1949, DeLong and Freytag 1972), 
it has the head flattened in profile, as 
broad as the pronotum, anterior margin 
subfoliaceous, margins of the genae 
strongly sinuate, and surface of the crown 
coarsely rugose (Ball and Reeves 1927, 
DeLong 1942, Oman 1949). DeLong 
(1942) described the male and female 
genitalia of this pale brown or stramin- 
eous leafhopper and illustrated the male 
genitalia. An accurate identification of 
Prairiana species depends on examination 
of the male genitalia. 

Distribution.—According to the most 
recent catalog of the group (Metcalf 
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Figs. 1-4. Dorsal habitus. 1, Prairiana orizaba male. 2, P. orizaba female. 3, P. kansana male. 4, P. 
kansana female. 


1962), the previously known U.S. distri- 
bution is limited to Arizona and Texas. 
The inclusion of Arizona was based on 
Ball’s (1935) records from Granite Dell 
and the Santa Rita Mountains. DeLong 
(1942) and DeLong and Knull (1945), 
however, listed Texas as the only state 
record. The male from Granite Dell, 
Arizona (Ball 1935), might have been 
designated as a paratype of P. latens 
DeLong, a species DeLong (1942) noted 
was similar to P. orizaba in form, general 
appearance, and structure of the male 
genitalia. DeLong (1942) apparently did 
not examine material from the Santa 
Rita Mountains in Arizona. 

In the following list of localities where 
I observed P. orizaba, new state records 
are indicated by asterisks. Even though 
previous records of P. orizaba from 
Arizona might refer to P. /atens or other 
species of the genus, Arizona is not 
considered a new state record. 

ARIZONA: Gila Co., Rts. 60/77, 
24km N of Salt River, 33°55.8'N, 
MORZAN. 9! June 2005, 1 3. Santa 
Cruz Co., Audubon Research Ranch, 
Cimarron Rd., S of Elgin, 31°33.5'N, 


110°29.9'W, 13 May 2004, 7-V; 20 June 
2005, | 2. Yavapai Co., Rt. 89, Peeples 
Valley, 34°15.9’N, 112°43.6’W, 18 June 
2005, 1 ¢. *ARKANSAS: Ashley Co., 
Rt. 82, 0.7 km E of Ouachita River, 
13.5 km W of Crossett, 21 Apr. 2000, 1- 
V, 1%; 19 May 2001, 1 ¢; 20 Apr. 2002, 
l-V, 1 2; 26 May 2003, 4 early instars. 
*NEW MEXICO: Chaves Co., Rt. 82, 
7.2 km E of Mayhill, 31 May 2003, 1-V; 
Rt. 82, 12 km E of Mayhill, 31 May 
2003, 3-V, 1 ¢; Rt. 82, 16 km E of 
Mayhill, 32°55.2’N, 105°20.3’W, 14 June 
2005; 1V Lea Gor Rt. 508) 23 5ikines 
of Crossroads, 26 Apr. 2002, 1-V. 
Roosevelt Commit 262 mB Skm Emo 
Milnesand, 26 Apr. 2002, 2 late instars. 
Sierra Co., Rt. 152, S of Kingston, 
32°53.7'N, 107°44.47W, 16 June 2005, 
1-V, 1 6,1 2. *OKLAHOMA: Atoka 
Co., Rt. 109A, 0.9 km S of Boehler Rd., 
15.1 km N of Boswell, 22 Apr. 2000, 7 
late instars, 1 ¢, 12; 1 May 2000, 5 ¢, 
Gms) 20 Apr. 2002 2V eel? ervey, 
2003, 1-11, 1-V. Garter Co. Ri 199. 
0.3 km E of Sandy Branch, 2.2 km W of 
Dickson, 23 Apr. 2000, | late instar; Rt. 
70, 6.5 km W of Dickson Rd., 2.0 km E 
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of Ardmore, 23 Apr. 2000, 2 late instars, 
2 3,2 2; Mary Niblack Rd., S of Rt. 
199, E of Ardmore, 24 Apr. 2000, 1 late 
instar, | adult (sex unknown). Marshall 
Co TRETOF, 083km S ofRt. 70, 2.5 km 
SE of Madill, 1 May 2000, 1 adult (sex 
unknown). TEXAS: Callahan Co., jet. 
Frontage Rd. & CR-119 along I-20, ca. 
7em E of Clyde, 20 May 2004, 2 £, 
13 2. Cottle Co., Rts. 62/83, 12.0 km N 
of Paducah, 25 Apr. 2002, 1 3. Culber- 
son Co., Rts. 62/180, nr entrance to 
Guadalupe Mountains National Park, 
31°42.9'N, 104°51.8’W, 13 June 2005, 
1 ¢. Gaines Co., Rt. 180, 2.9 km W of 
Dawson Co. line, 40.5 km E of Semi- 
nole, 8 May 2004, 2 °. Terry Co., ca. 
11 km NE of Brownfield, 23 Apr. 2000, 
2 late instars. 

Host plants and habitats.—Prairiana 
orizaba was beaten almost exclusively 
from the crowns of weeping lovegrass, 
even though my sampling of grasses 
included other chloridoid species, as well 
as grasses of the subfamilies Aristoideae, 
Panicoideae, and Pooideae (Wheeler 
2005, Wilson and Wheeler 2005). 
Nymphs and adults were found on 
weeping lovegrass in plantings at the 
edge of roads and those on highway 
embankments. Elevations ranged from 
about 45 m in Ashley County, Arkansas, 
to about 2,215 m in the Black Range in 
the mountains of southwestern New 
Mexico (Sierra County). In Terry Coun- 
ty, Texas, nymphs were collected from 
a weeping lovegrass field that had been 
placed in the USDA’s Conservation 
Reserve Program, which promotes the 
long-term, voluntary retirement of crop- 
land (e.g., McIntyre 2003). 

I found nymphs on native grasses only 
in southeastern Arizona at the Audubon 
Research Ranch, where weeping love- 
grass also was a host. The native hosts 
were the aristoid Aristida purpurea Nutt., 
panicoid Bothriochloa barbinodis (Lag.) 
Herter, and chloridoid Bouteloua curti- 
pendula (Michx.) Torrey. 
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Seasonality——In Arkansas and Okla- 
homa, collections in late April consisted 
only of late instars or late instars and 
adults, suggesting that P. orizaba over- 
winters as nymphs. At higher elevations 
(1,525 m) in Arizona and New Mexico, 
only fifth instars, presumably overwin- 
tered, were observed in mid-May 2004. 
In 2005, adults and fifth instars were 
present in mid-June. The collection of 
early instars in Arkansas in late May 
2003 suggests the beginning of another 
generation; fifth instars and adults were 
observed in late April. Because weeping 
lovegrass and other grasses were sampled 
only from late April to mid-June, the 
number of annual generations is un- 
known. 


Prairiana kansana Ball 
(Figs. 3—4) 


Like P. orizaba, P. kansana was de- 
scribed as a variety of cinerea Uhler: as 
Gypona (Prairiana) cinerea var. kansana 
(Ball 1920). The original description was 
based on four specimens from Onaga, 
Kansas. Ball (1920) remarked that he 
also had collected the new variety in 
Colorado and Iowa. DeLong and Cald- 
well (1937) considered P. kansana a dis- 
tinct species. Prairiana kansana var. 
angustens, described from lowa, Ne- 
braska, and South Dakota (DeLong 
1942), was synonymized with P. kansana 
by Oman (1949). 

Pale brown to brownish cinereous, P. 
kansana is 9.0 to 10.5 mm long. DeLong 
(1942) described and illustrated the male 
genitalia. 

Distribution.—In addition to states 
mentioned in the original description 
and that of the variety angustens (now 
a synonym of P. kansana), the leafhop- 
per is known from Connecticut (Ball and 
Reeves 1927), New Hampshire (Lowry 
1933), North Carolina and Texas (De- 
Long 1942), Minnesota (Medler 1942), 
Ilinois (DeLong 1948), Ohio (Cwikla 
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1987), Indiana (Panzer et al. 1995), and 
Kentucky (Bess 1997; as P. angustens). 
The record from South Carolina 
(“Southern Pines”) given by DeLong 
(1942) and included in the catalog of 
Cicadellidae (Metcalf 1962) apparently 
represents a lapsus for North Carolina 
and is referred above to that state. In 
Canada, Maw et al. (2000) recorded P. 
kansana from Ontario and listed it pro- 
visionally from Manitoba based on 
Hamilton’s (1995) record from that 
province as a Prairiana species “‘nr. 
kansana.” Subsequently, however, Ha- 
milton (2004) recorded P. kansana from 
Alberta, Manitoba, and Saskatchewan. 

Nebraska and, as noted above, South 
Carolina should be considered new state 
records for P. kansana. 

NEBRASKA: Keith Co., Cedar Point 
Biological Station, ca. 14km N of 
Ogallala, 19 Aug. 1998, 1 °. SOUTH 
CAROLINA: Greenville Co., rock out- 
crop, Rt. 276, SW of Bald Rock, ca. 
8km S of Caesars Head, 35°04.9'N, 
$2°37.6'W, 12 Apr. 1998, 2-V; 23 Mar. 
2003, 1-IV. Pickens Co., Glassy Moun- 
tain Heritage Preserve, 4.2 km NE of 
Pickens, 34°54.0’N, 82°39.5'W, 3 May 
1996, 3 late instars; 16 June 1996, 1 adult 
(sex unknown); 4 July 1996, 1 adult (sex 
unknown); 7 Mar. 1997, 2 late instars; 13 
Apr. 1997, 2-V, 1 adult (sex unknown): 
31 Mar. 2002, 3 late instars; 12 May 
2002, 2 ¢; 29 May 2002, 1 adult (sex 
unknown); 27 July 2002, 1 ¢; 23 July 
2005, 3-III. Poe Creek outcrop, 10.3 km 
NE of Salem, 2 May 2003, 1-V (reared 
to adult ¢, 5 May 2003). TEXAS: Mills 
Co., Rt. 16, 9 km SW of Goldthwaite, 2 
May 2002, 1 °. 

Not included in the above records are 
an adult (subsequently lost) beaten from 
the crown of broom sedge, Andropogon 
virginicus L., on 6 May 1996 at Dixie 
Mountain serpentine barren in Columbia 
County, Georgia, and a fifth instar 
collected similarly on 19 May 1996 from 
big bluestem, 4A. gerardii Vitman, at the 
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Nottingham Park serpentine barren in 
Chester County, Pennsylvania, both pu- 
tatively of P. kansana. The presence of 
Prairiana in Georgia and Pennsylvania 
fits only the known distribution of P. 
kansana. 

Host plants and  habitats——In Ca- 
nada, P. kansana is considered charac- 
teristic of the Northern Grasslands bi- 
ome, including much of the Great Plains 
(Hamilton 2004). Although host rela- 
tionships have remained unknown, col- 
lections at several sites suggest its asso- 
ciation with bluestem grasses of the 
panicoid genera Andropogon and Schi- 
zachyrium. Lowry (1933) found adults in 
New Hampshire in a sandy area among 
pitch pine (Pinus rigida P. Mill.) where 
little bluestem, S. scoparium, was com- 
mon. In Kansas, the leafhopper was 
collected from tallgrass prairie of the 
Flint Hills, an “essentially bluestem 
prairie” in which little bluestem and big 
bluestem, A. gerardii, are among the 
major grasses (Cwikla and Blocker 
1981). Cwikla (1987) reported P. kansana 
in an Ohio fen in which both big and 
little bluestem were present, and Bess 
(1997) collected the leafhopper in Andro- 
pogon-dominated habitats in Kentucky. 

I observed nymphs and adults in 
South Carolina in specialized communi- 
ties of the upper Piedmont. All collec- 
tions were from little bluestem except for 
a fifth instar taken in late March on 
weeping lovegrass growing near little 
bluestem on Glassy Mountain. On this 
monadnock, P. kansana was found on 
grasses near or on granite outcrops. 
Little bluestem also grew at the edge of 
granite outcrops at the other two South 
Carolina sites for the leafhopper. The 
collection in Nebraska was from little 
bluestem in mixed-grass prairie. In Tex- 
as, an adult was collected from little 
bluestem in a pasture of native grasses. 

Seasonality.—Bess (1997) noted that 
in Kentucky P. kansana (as P. angustens) 
overwinters as an adult at the only site 
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where it is known. My collection of only 
late instars on Glassy Mountain from 
early March to early May in most years 
(an adult was found with two fifth 
instars on 13 April 1997) suggests that 
in northwestern South Carolina the 
leafhopper overwinters as nymphs. 
Adults typically were not observed until 
early to mid-May. The third instars 
found in late July 2005 likely belonged 
to another generation. Nymphs of that 
generation might overwinter, but more 
regular sampling of little bluestem on 
Glassy Mountain is needed to determine 
voltinism of P. kansana. 


DISCUSSION 


An emphasis on host-plant relation- 
ships of North American grassland 
Cicadellidae, rather than their habitat 
and community relationships, character- 
ized studies by H. H. Ross in the 1960s 
and 1970s (Whitcomb et al. 1987a, 1994). 
Leafhopper-grass relationships have con- 
tinued to be emphasized for North Amer- 
ica, particularly by R. F. Whitcomb and 
colleagues (e.g., Whitcomb et al. 1987a, 
b, 1994; Whitcomb and Hicks 1988; 
Hicks and Whitcomb 1993, 1996) and 
K.G.A. Hamilton (e.g., Hamilton 1994, 
1995, 2002, 2004, 2005). In many studies 
of temperate grasslands, the distribu- 
tions of leafhopper species are correlated 
with the composition of local plant 
assemblages (e.g., Whitcomb et al. 
1987a, b; Bess et al. 2004). Such patterns 
generally reflect the host specificity of 
grassland leafhoppers (Whitcomb et al. 
1986, 1987b, 1994). 

Despite recent attention given to the 
host relationships of North American 
grassland leafhoppers, biological data on 
members of the scarine genus Prairiana, 
though long suspected to be grass feeders 
(Ball 1920), have remained scant. For 
example, Prairiana species were not 
included among Cicadellidae (>300 spe- 
cies) associated with grasses in western 
U.S. rangelands (Thomas and Werner 
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1981). Many leafhoppers of this genus 
might be among the rare plant and 
animal components comprising about 
80% of species in grasslands and other 
ecosystems (Hammond 1995), a pattern 
that conforms to a “hollow-curve”’ fre- 
quency distribution (e.g., Kempton 
1979). The cryptic habits of Prairiana 
species—they are considered partly noc- 
turnal and subterranean (Bess 1997)— 
might contribute to the infrequency of 
their collection by conventional meth- 
ods, such as sweep-netting. 

Grasses serve as hosts of both P. 
kansana and P. orizaba. Not all Prairiana 
males collected during the study were 
verified through genitalic examination 
and, in a few cases, only females, which 
cannot be identified with certainty, were 
present at a locality. Additional Prairi- 
ana species might be involved, but the 
determination of numerous males, com- 
parison of single females with those from 
sites where males were found, and rear- 
ing of fifth instars suggests that only P. 
orizaba has colonized the introduced 
weeping lovegrass and that a single 
species, P. kansana, was associated with 
the native little bluestem. 

Nymphs of P. kansana (third to fifth 
instars) were collected from the crowns 
of little bluestem at three sites in South 
Carolina and were observed at Glassy 
Mountain during four seasons over 
a nine-year period of irregular sampling. 
Nymphs of P. orizaba, either early or late 
instars, were found on the introduced 
weeping lovegrass at 14 sites in south- 
western states, and at 3 sites were 
recollected on this grass in subsequent 
years. Adults were coilected from weep- 
ing lovegrass at six additional sites. 
Other native leafhoppers that have col- 
onized the chloridoid weeping lovegrass 
are the oligophagous deltocephalines 
Flexamia atlantica (DeLong), F. inflata 
(Osborn and Ball), and Laevicephalus 
unicoloratus (Gillette and Ball). All three 
of these widespread species have colo- 
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nized another non-native chloridoid, 
bermudagrass, Cynodon dactylon (L.). 
Pers., but are capable of transferring 
between grass subfamilies (Whitcomb et 
al. 1987a, b; Whitcomb and Hicks 1988; 
Hicks and Whitcomb 1993: Dietrich et 
al. 1997: Hamilton 2005). Prairiana 
orizaba, however, is a rarely collected, 
poorly known native insect that has 
incorporated weeping lovegrass into its 
host range. Other rare, unusual, or little- 
known native insects that have under- 
gone this expansion of host range include 
a podopine pentatomid (Wheeler 1999), 
two blissids (Wheeler 2005), and a dic- 
tyopharid and three fulgorid planthop- 
pers (Wilson and Wheeler 2005). 
Although grasses have a simple architec- 
ture compared to dicotyledonous plants 
(Tscharntke and Greiler 1995), the great- 
er architectural complexity of weeping 
lovegrass relative to many other grasses 
is thought to have played a role in its 
colonization by native insects (Wheeler 
1999, Wilson and Wheeler 2005). 

The presence of a fifth instar of P. 
kansana on weeping lovegrass in South 
Carolina (Glassy Mountain) might have 
been incidental, reflecting the plant’s 
proximity (<25 m) to little bluestem; or 
it might represent the incipient stages of 
a colonization of Eragrostis curvula 
that will be either ephemeral or long 
term. Brief (several-year) colonizations 
of exotic grasses by native leafhoppers 
have been observed (Whitcomb et al. 
1987a). On Glassy Mountain in South 
Carolina, a rarely collected native ful- 
gorid, Amycle vernalis Manee, also de- 
velops mainly on little bluestem, with 
a few nymphs having been found on 
nearby weeping lovegrass (Wilson and 
Wheeler 2005). 

Additional field studies are needed to 
determine whether P. orizaba continues 
to use E. curvula as a host and if P. 
kansana includes this African grass in its 
host range. Field sampling that would 
elucidate voltinism in both species 
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should be supplemented by laboratory 
studies to determine if weeping lovegrass 
and little bluestem are hosts of P. orizaba 
and P. kansana, respectively, in the sense 
of plants on which eggs are laid and that 
support nymphal growth and develop- 
ment (e.g., Oman 1949). Host-range 
expansion involves not only the accep- 
tance of a novel plant for feeding or 
oviposition but also the physiological 
capability of completing development on 
the new plant. If physiological perfor- 
mance relative to the normal host as 
poor, a preference for the novel host 
likely will be removed by selection (e.g., 
Pilson 1999). Also needed is work 
on basic aspects of the leafhoppers’ 
bionomics, such as fecundity and lon- 
gevity. 

Although Ball (1935) reported for P. 
sidana that a prostrate species of Sida 
(Malvaceae) definitely is its host in 
Arizona, he did not indicate if nymphs 
had been found on the plant. Bess (1997) 
commented that K.G.A. Hamilton sus- 
pects that species of Artemisia (Aster- 
aceae) are hosts of certain other western 
Prairiana species. Future research will 
determine whether other Prairiana spe- 
cies are grass feeders, or whether some 
use dicotyledonous hosts. 
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